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Operative Procedures
OMC=open mitral commissurotomy; MVR=mitral valve replacement.
also systolic dysfunction of the left ventricle are present in MS.1)-6) Hitherto, whether OMC and MVR have any effects on postoperative left ventricular systolic function has not been well investigated. The aim of this study was to clarify if these two surgical procedures have any effects on left ventricular systolic function in patients with MS by analyzing left ventriculograms.
METHODS
Preoperative and postoperative left ventricular cineangiograms of 26 patients were studied. These patients were among the patients with MS who underwent mitral valve surgery between 1979 and 1983 employing cardiopulmonary bypass and hyperpotassemic cardioplegic technique. These 26 patients were selected because of the good quality of their left ventriculograms (Table I) . Either OMC (with or without concomitant papillotomy) or MVR (with excision of the leaflets, chordae and papillary muscles) was performed. For patients with pliable leaflets and minimal chordal adhesions and shortening, OMC was performed. For patients with thickened, rigid leaflets and extensive chordal adhesions and shortening, MVR with a Bjork-Shiley prosthesis was done.
Left ventricular cineangiography was performed preoperatively and 3 to 6 weeks postoperatively. With the patient in the right anterior oblique position, 40 to 50 ml of contrast material (Urographin) were injected into the left ventricle via an 8F pigtail catheter, and a cineangiogram was taken at 50 frames/sec. Left ventricular end-diastolic volume index (EDVI), endsystolic volume index (ESVI), stroke volume index (SVI) and ejection fraction were calculated.7) Left ventricular systolic regional wall motion was calculated along six hemiaxes and the long axis (Fig. 1) .2) Student's paired t-test was employed for statistical analysis. Kasalicky12)). Therefore, it would be entirely logical to assume that both OMC and MVR procedures increase cardiac output in patients with MS by improving diastolic filling. However, it has not been made clear whether OMC and MVR procedures contribute to improvement of postoperative left ventricular function to the same degree. Our previous investigation showed that despite the fact that diastolic filling is improved much more by MVR than by OMC, postoperative cardiac output is increased more in patients who had OMC than in patient who had MVR.13) We thought that this finding suggested that OMC and MVR exert different effects on left ventricular systolic function, and initiated the present study. Our present study suggested that EDVI increased, ESVI remained the same, SVI increased and EF increased postoperatively both in patients with OMC and in patients with MVR, though the differences between the preoperative and postoperative values were not statistically significant. This finding supports the assumption that the effect of OMC and MVR on left ventricular function is primarily improvement of diastolic filling. In addition, our present study demonstrated that, postoperatively, left ventricular systolic wall motion was improved significantly in the posteroinferior wall in the OMC group, while systolic wall motion along the long axis decreased significantly in the MVR group. In other words, it could be pointed out that left ventricular systolic function was improved by the OMC procedure, but left ventricular systolic function was impaired by the MVR procedure.
Several investigators reported the presence of impaired left ventricular systolic function in MS. Heller and associates,1) in their analysis of left ventricular cineangiograms of 25 patients with MS, showed that EF was decreased and systolic wall motion was impaired in the posterobasal wall in the majority of their patients. Curry and associates2) also reported that systolic wall motion in patients with MS was impaired in the area where the two papillary muscles originate. Horwitz and associates3) demonstrated in their study employing a hand grip stress test that the left ventricular function curve was abnormal in the majority of patients with MS. Pathologically, not only commissural fusion but also fibrosis, adhesions and shortening of chordae tendineae and papillary muscles constitute MS.14),15) The papillary muscles, chordae, leaflets and the annulus all play integral roles in normal left ventricular contraction.16) Fibrosis and immobilization of these structures result in impairment of left ventricular contraction. In addition, myocardial fibrosis and coronary vasculitis have been observed in MS.17),18) These pathologic changes further contribute to impairment of left ventricular systolic function.
Therefore, improvement only of diastolic filling cannot be considered to Vol.27 No.1 be adequate for complete recovery of left ventricular function in MS. Our present investigation demonstrated that the OMC procedure improved systolic wall motion of the posteroinferior portion of the left ventricle. Okamura and associates19) showed in their echocardiographic study that maximal velocity of systolic wall motion of the posterior wall of the left ventricle increased significantly after OMC, which coincides with our finding in the present study. We assume that OMC not only enlarges the mitral orifice but also improves the function of the papillary muscles and chordae. It is commonly observed that stenosis of some degree persists even after very careful OMC procedures in the majority of cases, but symptomatic relief obtained by OMC is as good as, or even better than that obtained by MVR. We think that this is probably because left ventricular systolic function is preserved or improved with OMC.
On the other hand, left ventricular systolic wall motion was found to be impaired postoperatively in patients with MVR in our present study. We assume that this systolic dysfunction after MVR is the result of excision of the papillary muscles. At the beginning of systole, longitudinal contraction of the left ventricle is initiated by contraction of the papillary muscles.16) Accordingly, when the papillary muscles are removed, support and contraction along the long axis of the left ventricle will be lost. Mitral valve replacement with a mechanical prosthesis brings about almost complete recovery of diastolic filling. However, as shown above, it is very likely that systolic function is impaired with MVR. As for surgical management of mitral regurgitation, there are reports demonstrating that preservation of the papillary muscles and chordae results in better postoperative functional recovery of the left ventricle. 20)-22) We think that the theoretical explanation for this fact is the same as for MS, i.e., preservation of the papillary muscles and chordae preserves left ventricular systolic function.
In conclusion, we believe that preservation of the papillary muscles and chordae are important in the surgical management of MS as well as in mitral regurgitation in order to obtain better postoperative left ventricular function.
